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"Compounds Useful for Treating Allergic and Inflannnalory Diseases* 
Field of Invention 

The present invention relates to novel compounds, pliaiinaceutical couipositions 
containing these compounds, and ihcir use in Ircaiing allergic and inflainmaiory diseases and 
5 for inhibiting ihc production of Tumor Necrosis Factor (TNF). 

Dackpround of the Inveiuion 

Bronchial asUuiia is a complex, inulufactorial disease characterized by reversible 
narrowing of the airway and liypcrrcacliviiy of tlic respirator}' Uact to external stimuli. 
I^J Idcniirication of novel therapeutic agents for asthma is made difficult by the fact that 

multiple mediators are responsible for the development of the disease. Tlius, it seems 
unlikely dial eliminating the effects of a single mediator will have a substantial effect on all 
three compotienls of chronic asthma. An alternative to the "mediator approach" is to regulate 
the activity of the cells responsible for the pathophysiology of the disease. 
15 One such way is by elevating levels of cAMl' (adenosine cyclic 3\5*" 

monophosphate). Cyclic AMP has been shown to be a second messenger mediating the 
biologic responses to a wide range of hormones, neurouansmitlers and drugs; [Krebs 
Endocrinology Proceedings of the 4lh Intcrnauonal Congress Exccrpla Medica, 17-29, 
1973 J. When the appropiiale agonist binds to specific cell surface receptors, adenylate 
20 cyclase is activated, which converts Mg+2-ATP to cAMl^ at an accelerated rate. 

Cyclic AMP modulates the activity of most, if not all. of the cells that contribute to 
the pathophysiology of extrinsic (allergic) asthma. As such, an elevation of cAMl' would 
produce beneficial effects including: I) airway smooth muscle relaxation, 2) inhibition of 
mast cell mediator release, 3) suppression of neutrophil dcgranulation, 4) inhibition of 
25 basophil dcgranulation, and 5) inhibition of monocyte and macrophage activation. Hence, 
compounds that activate adenylate cyclase or inhibit phosphodiesterase should be effective in 
suppressing the inappropriate activation of airway smooth muscle and a wide variety of 
inflammaloiy cells. The principal cellular mechanism for the inactivalion of cAMJ» is 
liydrolysis of the 3*-phosphodiester bond by one or more of a family of isozymes rcfened to 
30 as cyclic nucleotide phosphodiesterases (PDEs). 

It has now been shown that a distinct cyclic nucleotide phosphodiesterase (PDE) 
isozyme, PDE IV, is responsible for cAMP breakdown in airway smooth muscle and 
inflannnatoo' cells. ITorphy, "Phosphodiesterase Isozymes: Potetnial Targets for Novel Anti- 
asdnnatic Agents" in New Drugs for Asthma. Barnes, ed. IBC Technical Services Ltd.. 
1989J. Research indicates that inhibidon of this enzyme not only produces airway smoodi 
.muscle relaxation, but also suppresses dcgranulation of mast cells, basophils and ncuuophils 
along witli inhibiting the activation of monocytes and neuu-ophils. Moreover, die beneficial 
effects of PDE IV inhibitors are markedly poieniiatcd when adenylate cyclase activity of 
target cells is elevated by appropriate hormones or auiocoids. as woi|ld be the case in vivo. 
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Thus PDE IV inhibitors would be effective in the asihinalic lung, where levels of 
prostaglandin E2 and prostacyclin (activators of adenylate cyclase) are elevated. Such 

compounds would offer a unique approach toward the phannacolherapy of bronchial asiluna 
and possess significant dierapculic advantages over agents currendy on the market. 
5 The compounds of this invention also inhibit tiic production of Tumor Necrosis 

Factor (TNP). a scrum glycoprotein. Excessive or unregulated TNF production has been 
implicated in mediating or exacerbating a number of diseases including rheumatoid arthritis, 
rheumatoid spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions; sepsis, 
septic shock, endoloxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory 

lU distress syndrome, cerebral malaria, chronic pulmonary inflanunatory disease, silicosis, 

pulmonary sarcoidosis, bone resorpdon diseases, repcrfusiou injury, graft vs. liostreacdon, 
; allograft rejections, fever and myalgias due to infection, such as influenza, cachexia 

secondary to infection or malignancy, cachexia secondary to human acquired immune 
, deficiency syndrome (AIDS), AIDS, ARC (AIDS related complex), keloid fonnation, scar 

13 tissue fonnation, Crohn's disease, ulcerative colitis, or pyresis, in addition to a number of 
autoimmune diseases, such as multiple sclerosis, autoimmune diabetes and systemic lupus 
erylhcmalosis. 

AIDS results from the infection of T lymi)hocyies with Human Immunodeficiency 
Virus (HIV). At least three types or strains of HIV have been idenliried, i.e., HlV-1, HlV-2 
20 and HIV-3. As a consequence of HIV infection, T-cell-mediated immunity is impabed and 
infected individuals manifest severe opportunistic infections and/or unusual neoplasms. HIV 
entry into the T lymphocyte requires T lymphocyte aclivadon. Viruses such as HIV-1 or 
HIV-2 infect T lymphocytes after T cell activation and such virus protein expression and/or 
replication is mediated or maintained by such T cell activation. Once an activated T 
25 lymphocyte is infected with HIV. the T lymphocyte must continue to be maintained in an 
acdvaied state to pennit lilV gene expression and/or HIV replication. 

Cytokines, specifically TNF, are implicated in activated T-cell-mediaicd HIV i)roiein 
expression and/or virus replication by playing a role in maintaining T lymphocyte activalion. 
Therefore, intcrfcrcnce witli cytokine activity such as by inhibition of cytokine pruducdon, 
30 notably TNF, in an HIV-infected individual aids in limiting (he maintenance of T cell 

acdvauon. thereby reducing the progression of HIV infectivity to previously uninfected cells 
which resuhs in a slowing or elimination of die progression of immune dysfunction caused 
by HIV infection. Monocytes, maciophages, and related cells, such as kupffer and glial cells, 
have also been implicated in maintenance of the HIV infection, llicsc cells, like T cells, are 
35 largeis for viral replication and die level of viral replication is dependent upon die activation 
Slate of die cells. [See Rosenberg ct ai. The Immunopathogcnesis of HIV Infection, 
Advances in Immunology, Vol. 57, 19891. Monokines, such as TNF, have been shown to 
acuvatc HIV replication in monocytes and/or macrophages [See Poll et ai, Proc. Natl. Acad. 
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Sci„ 87:782-784. I990J, ihcrcforc. inhibition of monokine produclion oraclivily aids in 
liniiling III Y progression as staled above lor T cells. 

TNF has also been implicated in vaiious roles with other viral infections, such as the 
cytomegalovirus (CMV), influenza vims, adenovirus, and the hcriies virus for similar reasons 
5 as those noted. 

TNV is also associated with yeast and fungal infections. Specifically Candida 
albicans has been shown to induce TNF production in viiro in human monocytes and natural 
killer cells. [Sec Riipi ei a/., Infection and Immunity, 58(9):2750-54, 1990; and Jafari et ai, 
Journal of Infectious Diseases, 164:389-95. 1991. See also Wasan et aL, Antimicrobial 
lU Agents and Chemotherapy, 35,(10):2046-48, 1991; and Luke et aL, Journal of Infectious 
Diseases, 162:211-214,1990]. 

The ability to control the adverse effects of TNF is furthered by the use of the 
' compounds which inhibit TNF in mammals who are in need of such use. There remains a 
need for compounds which are useful in treating TNF-medialed disease slates which are 
15 exacerbated or caused by the excessive and/or unregulated production of TNF. 



Summary of the Invention 
This invention relates to the novel compounds of Foniiula (I), as shown below, useful 
in the mediation or inhibition of the enzymatic activity (or catalytic activity) of 
20 phosphodiesterase IV (PDE IV). The novel compounds of Fonnula (I) also have Tumor 
Necrosis Factor (TNF) inhibitory activity. 

This invention also relates to the pharmaceutical compositions comprising a 
compound of Fonnula (I) and a pharmaceutically acceptable carrier or diluent. 

The invendon also relates to a method of mediation or inhibition of the enzymatic 
25 activity (or catalytic activity) of PDE IV in mammals, including humans, which comprises 
administering to a manunal in need tliereof an effective amount of a compound of Fornuila 
(I), as shown below. 

The invention further provides a method for the treatment of allergic and 
inflammatory disease which comprises administering to a mammal, including humans, in 
30 need thereof, an effective amount of a compound of Fonnula (I). 

The invention also provides a method for tiie treatment of asthma which comprises 
administering to a mammal, including hutnans, in need thereof, an effective amount of a 
compound of Fonnula (1). 

This invention also relates to a method of inhibiting TNF production in a manunal, 
35 including humans, which method comprises administering to a mammaJ in need of such 
u-eatmeni, an effective TNF inhibiting amount of a comjjonnd of Fonnula (1). Tliis method 
may be used for the jjrophylactic treatment or prevention of certain TNF mediated disea.se 
states amenable thereto. 



3 



1 



,vp ,3/19747 I-CI/US93/UI988 

This iiivciuioii also relates lo a inclhod of Ucatiiig a Immaii affliclcd wiili a human 
iininunodcfidciicy vims (IIIV), whicli compiiscs adininisieniig lo such human an effective 
TNF inliibiling amount of a compound of Fonnula (I). 

Tlic compounds of Fommla (I) are also useful in the urcaimcnt of additional viral 
5 infections, where such viruses arc sensitive to upregulation by TNF or will elicit TMF 
production in vivo. 

The compounds of Fonnula (1) arc also useful in the u-eatment of yeast and fungal 
infections, where such yeast and fungi are sensitive to upregulation by TNF or will elicit 
TNF proeluclion i;i vivo. 
10 The compounds of this invention aic represented by Formula (I): 




X3 

wherein: 

Rl is -(CIl4R5)nC(0)0(CR4R5)mK6. -(CR4R5)nCCO)NR4(CR4R5)mR6, 
-(CR4R5)nO(CR4R5)inR6, or -(CR4R5)rR6 wherein the alkyi moieties may be optionally 
15 substituted with one or more halogens; 
ra is 0 lo 2; 
n is 1 to 4; 
r is 1 to 6; 

R4 ajid R5 arc indepcndenlly selected from hydrogen or Cl.2 alkyl; 
20 R(5 is hydrogen, methyl, hydroxyl, aryl, halo substituted aryl, aryloxyCl.3 alkyl, halo 

substiluicd aryloxyCi-3 alkyl, indanyl, indcnyl, C7-II polycycloalkyi, ictrahydrofuranyl, 
furanyl, icliahydropyranyl, pyranyl, tetrahydroiliienyl, ihienyl. letrahydrolhiopyranyl, 
ihiopyranyl, C3.6 cycloaJkyl, or a C4-6 cycloalkyl containing one or two unsaturated bonds, 
wherein ilie cycloalkyl and fieterocyclic moieties may I>e optionally substituted by 1 lo 3 
25 methyl groups or one ethyl group; 
provided that: 

a) when R6 is hydroxy), ihcn m is 2; or 

b) when Rg is hydroxyl, then r is 2 to G; or 

c) when Rg is 2-telrahydropyranyl. 2-letrahydrothiopyranyl, 2-letrahydrofuranyl. or 
30 2-ietrahydrollncnyl, then m is 1 or 2; or 

d) when Rg is 2-tetrahydropyranyl, 2-teiraiiydroihiopyranyl, 2-telrahydrofuranyl. or 
2-ieirahydrolhienyl, then r is 1 to 6; 

c) when n is 1 and in is 0. then Rg is other lhan I I in -(CR4R5)nO(CR4R5)mR6; 
X is YR2, halogen, nitro, NR4R5, or fonnyl amine; 
35 ' YisOorS(OW; 



tn' is 0, 1, or 2: 
X2isOorNR8; 
X3 is hydrogen or X; 

R2 is iiulc|)Ciulciilly selected from -CI I3 or -CII2CII3 optionally subsliliitcd by 1 or 
5 more liaiogeiis; 

s is 0 to 'I; 

R3 is hydrogen, lialogcn. C\-i\ alkyi, CIl2NllC(0)C(0)NIl2, haio-siibslilutcd C1-4 
alkyl, -CI1=CR8'R8'. cyclopropyl optionally substituted by Rg', CN, ORg, CII2OR8. 
NRgRlO. ai2NRgRio. C(Z')M. C(0)0R8, C(O)NR8Rl0. or C=CR8'; 
10 Z' is O. NR9. NOR8. NCN. C(-CN)2. CRgCN, CR8NO2. CR8C(0)OR8, 

CR8C(0)NR8R8, C(-CN)N02. C(-CN)C(0)0R9. or C(-CN)C(0)NR8R8 ; 

Z is CRgRgORl/l, CRgRgORlS. CRgRgSRM. CRsRsSRlS, CR8R8S(0),„'R7, 
CR8R8NR10R14. CR8R8NRloS(0)2NRioRl4, CR8R8NRl0S(O)2R7, 
CR8R8NRl()C(Y')Rl4, CR8R8NRl0C(O)OR7. CR8R8NRloC(Y')NRioRl4. 
15 CR8R8NRloC(NCN)NRioRl4. CR8R8NRloC(CR/tN02)NRioRl4, 

CR8R8NRl0C(NCN)SR9. CR8R8NRl0C(CR4NO2)SR9. CR8K8C(0)ORi4, 
CR8R8C(Y')NRioRl4. CR8R8C(NRio)NRioRl4. CR8R8CN, CR8R8(tclrazolyl). 
CR8R8(>"»ilazoIyl), CR8R8(>»"iJazondinyl), CR8R8(pyra^olyl). CR8R80l>iazolyl), 
CR8R8(il»>azolidinyl). CR8R8(oxazolyl), CR8R8(oxazolidinyl). CR8R8(iriazoIyl), 
20 CR8R8(isoxazolyl), CR8R8(oxadiazolyl), CR8R8(tl«>aJiazolyl). CR8R8(niorpholinyI), 
CR8R8(pipcridinyl), CR8R8(pipcrazinyl), CR8R8(pyrrolyl), CR8R8C(NOR8)Rl4. 
CR8R8C(NORi4)R8.CR8R8NRloC(NRio)SR9. CR8R8NRloC(NRio)NRioRl4. 
CR8R8NR 1 0C(O)C(O)NR | qR 1 4 . or CRbRsNR 1 0C(O)C(O)OR 1 4: 

X5 is H, R9, 0R8. CN, C(0)R8, C(0)0R8, C(0)NR8R8, or NRgRg; or Z and X5 
25 together is -CRbRbO-: 
Y' isOorS; 

R7 is -(CR4R5)qRi2 or Cj.^ alkyl wherein die R12 or Cj.g alky! group is optionally 
substituted one or more tinics by Ci-2 alkyl optionally substituted by one to three fluorines, 
-F. -nr. -CI. -NO2. -NRioRl 1, -C(0)R8. -C(0)0R8. -ORg, -CN, -C(0)NRioRl 1, 
30 -OC(0)NRioRi 1. -0C(0)R8. -NRloC(0)NRioRll, -NRloC(0)Rll, -NRioC(0)OR9, 
-NRioC(0)Ri3. -C(NRio)NRioRll. -C(NCN)NRioRll. -C(NCN)SR9. 
-NRloC(NCN)SR9 . -NRioC(NCN)NRioRl 1. -NRioS(0)2R9. -S(0),„'R9, 
-NRioC(0)C(0)NRioRl 1. -NRioC(0)C(0)Rio, thiazolyl, iuiidazolyl, oxazolyl, pyrazolyl. 
triazolyl, or tctrazolyl; 
35 q is 0, 1, or 2; 

RI2 is C3-7 cycloalkyl, (2-, 3- or4-pyridyl), pyrimidyl, pyrazolyl, (1- or 2- 
; iuiidazolyl), thiazolyl, tiiazolyl, pynolyl, jiipcrazinyl, pipcridinyl, iiior])holinyi, furanyl, (2- 
or 3-thicnyl), (4- or 5-ihiazolyl), quinolinyl, naphtliyl, or phenyl; 
Rg is independently selected from hydrogen or R9; 

1 
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Rg' is Rg or fluorine; 

R9 is C1.4 alkyl oplioiially subsiituied by one lo lliree fluorines; 
Riyis 0R8 orRn; 

Rll is hydrogen, or C1.4 alkyl oplionally subsiituied by one lo ihrec fluorines; or 
5 when Rio and Rn arc as NRlul^ll tl»cy may together with ihc nitrogen form a 5 to 7 
nicnibercd ring optionally containing at least one additional heieroaloin selected from O, 
N.orS; 

Rl3 is oxazolidinyl, oxazolyl, ihiazolyl, pyrazolyl, triazolyi, lelrazolyl, iniidazolyl, 
iniidazolidinyi, ihiazolidinyl. isoxazolyl, oxadiazolyl. or ihiadiazoiyi, and each of these 
10 hcicrocyclic rings is connected Ihrough a carbon atom and each may be unsubsliluied or 
subsdluied by one or two C 1.2 ^••^yl B^^ups; 

Rl4 is hydrogen or R7; or when Rio and Ri4 arc as NRloRl4 they may together 
with ilic nitrogen fonn a 5 lo 7 mcmbcred ring optionally containing one or more additional 
J heicroaioms selected from O, N,or S; 
15 Ri5 is C(0)Ri4. C(0)NR8Rl4. S(0)2NR8Rl4. S(0)2R7; 

provided that: 

0 when R12 is N-pyrazolyl, N-imidazolyl, N-liiazolyl, N-pyrrolyl, N-piperazinyl, N- 
piperidinyU or N-morpholinyl, then q is not 1; 

g) when X2RI is OCF2H or OCF3, X is F» OCF2II or OCF3, X3 is H, s is zero, X5 
20 is H, Z is Cri20Rl4, and Rl4 is Ci-7 unsubsliluied alkyl, then R3 is other tlian 11; 
or a phaniiaccuiically acceptable salt thereof. 

Detailed Descripiion of ilie invention 
This invention relates lo the novel compounds of Fonnula (1), and to phannaceuiical 

25 compositions comprising a compound of Formula (I) and a pliannaceuiically acceptable 
carrier or diluent. Tins invention also relates 10 a method of mediating or inhibiting the 
enzymatic activity (or catalytic activity) of PDE IV in a mammal in need thereof and to 
inhibiting the production of TNF in a manmial in need thereof, wiiich comprises 
administering to said mammal an effective amount of a compound of Fonnula (I). 

30 Phosphodiesterase IV inhibitors are useful in the ireatment of a variety of allergic and 

inflammatory diseases including: asUnna, chronic bronchitis, atopic dennaiiiis, urticaria, 
allergic diinitis, allergic conjunciiviiis, vernal conjunctivilis, eosinophilic granuloma, 
psoriasis, rheumatoid arthritis, septic shock, ulcerative colius, Crohn's disease, reperfusiou 
injury of tlie myocardium and brain, chronic glomeruloneplirilis, cndotoxic sliock and adult 

35 respiratory distress syndrome. In addition, PDE IV inhibitors arc useful in ilie ireatment of 
diabetes insipidus, [Kidney Int., 37:362. 1990; Kidney Int., 35:491, 1989J and central 
nervous system disorders such as depression and multi-infarct dementia. 

The compounds of Formula (I) arc also useful in the treatment of viral infections, 
where such viruses arc sensitive to uprcgulaiion by TNF or will elicit TNF production in 



vivo. The viruses coiuc!ni)laicd for ircaiiucm herein arc those lliat produce TNF as a result of 
infection, or those which arc sensitive to inhibition, sucli as by decreased replicalion, directly 
or indirectly, by the TNF inhibitors of Fonnula ( 1 ). Sucli vimscs include, but are not liniited 
to HIV-l, l lIV-2 and IlIV-3, cylonicgalovirus (CMV), influenza, adenovims nnd the Herpes 

5 i^roup of viruses, such as, but not liniiicd to. Herpes zoster and Herpes simplex. 

This invention more specifically relates to a inelhod of treating a niaininal, afllicied 
with a iiuinan innnunodeficiency virus (IIIV), which comprises administering to such 
mammal an effective TNF inhibiting amount of a compound of Fomiula (I). 

Tlie compounds of Foinuila (1) may also be used in association with the vetcrinaiy 

lU ircaimcni of animals, other timn in humans, in need of inhibition of TOF production. TNF 
mediated diseases for treatment, therapeutically or prophylaclically, in animals include 
disease states such as those noted above, but in particular viral infections. Examples of such 
viruses include, but are not linnted to feline immunodeficiency virus (FIV) or other retroviral 
infection such as equine infectious anemia virus, caprine arllirilis virus, visna virus, maedi 

15 virus and other Icntiviruscs. 

The compounds of Formula (1) aie also useful in the treatment of yeast and fungal 
infections, where such yeast and fungi are sensitive to upregulation by TNF or will elicit 
TNF production in vivo. A preferred disease state for treatment is fungal meningitis. 
Additionally, the compounds of Fomiula (I) may be administered in conjunction with other 

20 drugs of choice for systemic yeast and fungal infections. Drugs of choice for fungal 

infections, include but are not limited to tiic class of compounds called the polymixins, such 
as Polyniycin D, the clasS' of compounds called the inndazolcs, such as clotrimazole, 
econazole, miconazole, and ketoconazolc; the class of compounds called the u^iazoles, such 
as fluconazole, and itranazolc. and the class of compound called the Ampliotericins, in 

25 particular Amphotericin B and liposomal Amphotericin 13. 

The co-adminislralion of the anti-fungal agent with a compound of Foimula (I) may 
be in any preferred composition for that compound such as is well known to those skilled in 
the art, for instance the various Amphotericin B fonnulations. Co-adnnnislratign of an anu- 
fungal agent with a conjpound of Formula (I) may mean simultaneous administration or in 

30 practice, separate administration of the agents to llic mannnal but in a consecutive manner. 
In particular, the compounds of Fonnula (I) may be co-administered with a fomiulation of 
Amphotericin B, notably for systemic fungal infections. The prefened organism for 
treatment is the Candida organism. Tlie compounds of Formula (1) may be co-administered 
in a similar manner wiili anti-viral or anti-bacterial agents. 
35 The compounds of Fonnula (I) may also be used for inhibiting and/or reducing the 

toxicity of an anti-fungal, anti-bacterial or anti-viral agent by adminisieiing an effective 
amount of a compound of Fonnula (1) to a mammal in need of such treatment. Preferably, a 
compound of Fonnula (I) is administered for inhibiting or reducing the toxicity of the 
Amphotericin class of compounds, in particular Amphoicncin B. 
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Prcfcncd coiupouiids arc as follows: 

When Rl for the compounds of Formula (I) is au alkyl subsliiutcd by 1 or more 
halogens, the imlogens are preferably fluorine and chlorine, more preferably a Cl-4 alkyl 
substituted by I or more nuori.tcs. The preferred halo-substilutcd alkyl chain length is one 
5 or two carbons, and most preferred are the moieties -CPs. -CII2F. -CHF2. -CF2CIIF2. 

-CH2CF3, and -CII2CIIF2. Preferred Rl subslilulenis for the compounds of Fonnula (1) are 
CIl2-cvclopropyl. CH2-C5-6 cycloalkyl. C4.G cycloalkyl, C7-1 1 polycycloalkyl. (3- or 4- 
cyclopenienyl). phenyl, teaal.ydrofuran-3-yl. benzyl or Ci-2 alkyl opUo.tally substituted by 
1 or more fluorines. .(ai2)l-3C(0)0(CH2)U-2CIl3. -(ai2)l-3O(CH2)0-2CH3. and 

10 -(CIl2)2-40H. 

When the Rl tcnn contains the moiety (CR4R5). Hit 1^ a"il ^5 terms are 

indcpettdcnily hydrogen or alkyl. This allows for branching of the individual methylene 

units as (CR4R5)n or (CR4R5)m; each repeating methylene unit is independent of the odicr. 

e.g.. (CR4R5),, wherein n is 2 can be -CH2CH(-CH3)-. for instance. The individual 
15 hydrogen atoms of Utc repeating meU.yleiic unit or the branching liydrocaxbon can optionally 

be substituted by fluorine independent of each olhcr lo yield, for instance, the preferred Rl 

substitutions, as noted above. 

When Rl is a C7-II polycycloalkyl, examples are bicyclol2.2.1]-heplyl. 

bicyclol2.2.2]oclyl. bicyclo[3.2.1]octyl. iricyclo[5.2.1.o2.6]decyl. etc. additional examples of 
20 which arc described in Saccamano ei ai. WO 87/06576. published 5 November 1987. whose 

disclosure is incorjjoratcd herein by reference in its entitcty. 

Zis preferably CRbRsORH. CRsRsORlS. CRgRsSRM. CRsRsSRlS. 

CR8R8S(OWR7. CR8R8NRl0Rl4. CR8R8NS(0)2NRluRl4. CR8R8NS(0)2R7. 

CR8R8NRl0C(O)Ri4. CR8R8NRl0C(O)OR7. CR8R8NRloC(0)NRioRl4. 
25 CR8R8NRl0C(NCN)NRi0Rl4. CR8R8NRloC(CR4N02)NRloRl4. 

CR8R8NRl0C(NCN)SR9. CR8R8NRloC(CR4N02)SR9, CR8R8C(0)ORi4. 

CR8R8C(0)NRioRl4. CR8R8C(NRl0)NRl0Rl4. CRsRsCN, CR8R8C(NOR8)Rl4. 

CR8R8C(NORi4)R8.CR8R8NRluC(NRiu)SR9. CR8R8NRloC(NRiu)NRioRl4. 

CR8R8NRloC(0)C(0)NRioRl4. or CR8R8NRl0C(O)C(O)ORl4; most preferred arc those 
30 compounds wherein the Rs group of Z is II and the Ri4 group of Z is R4. 

Preferred X5 groups are H, OH, OCII3. CN. C(0)R8. C(0)OH. C(0)0CH3. 

C(0)NI-l2, CQN(CH3)2, NH2, or N(CIl3)2. The most prefened groups arc H. Oil. CN. 

C(0)0n. C(0)NH2 or NH2. 

The preferred group wherein Z and X5 together is -CRsRsCO- is -CH2CO-. 
35 Prefened X groups for Fonnula (I) arc those wherein X is YR2 and Y is oxygen. The 

prcfcncd X2 group for Fonnula (I) is that wherein X2 is oxygen. The prcfcncd X3 group for 

Formula (I) is that wherein X3 is hydrogen. Prefened R2 groups, where applicable, is a C 1-2 

alkyl optionally substituted by 1 or more halogens. 'Hie halogen atoms arc preferably 

fluorine and chlorine, more preferably fluorine. More preferred R2 groups are those wherein 
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R2 is lucihyl. or llic (luoio-subsiUuicd alkyls, specifically a Cl.2 alkyl, such as a -CF3, 
. -CHF2, or -CM2CHF2 inoieiy. Most preferred arc ilie -CHF2 and -CH3 uioielics. 

Preferred R3 mgiciics are C(0)NIl2. C^^CRs, CH2NHC(0)C(0)NH2, CN. C(Z')I1. 
CII2OH, CH2F. CF2H, and CF3. More preferred are ChCH and CN. T is preferably O or 
5 N0R8. 

Rrcfeircd R7 uioielics include oplionally subslilulcd -(CIl2)l-2(t^yclopropyl). 
-(CM2)U.2(c;yclobulyl), -(Cll2)0-2(cyclopenlyl), -(CIl2)0-2(cyclohcxyl), -(CIl2)U-2(2% 3- or 

4- pyridyl), (CH2)l.2(2-iiiiidazolyl), (CIl2)2(4-niorphonnyl), (CH2)2(4-piperazinyl). 
(CIl2)l-2(2-tlucnyl), (CIl2)l.2(4-llnazolyl), and (CH2)U-2pl»enyl; 

10 PrcfeiTcd rings when R\{) and Rl 1 in ihc inoicly -NRloRl 1 logelher will) ihe 

nitrogen 10 which ihcy aic allachcd fonn a 5 to 7 meiubcrcd ring oplionally coniaining al 
leasl one addiiional heleroaloni seleclcd from O, N, or S include, but arc not liiniled 10 1- 
imidazolyl,2-(R8)-l-iinidazolyl. 1-pyrazolyl, 3-(R8)-l-pyrazolyl, 1-lriazolyl, 2-iriazolyl, 

5- (R8)-Mriazolyl, 5-(R8)-2-lriazolyl, 5-(R8)-l-icu-azolyl. 5-(R8)-2-ictrazolyl. 1-icirazolyl. 
15 2-icirazloyl, mon)holinyl. pipcrazinyl. 4-(R8)-l-p»P«^^a2:inyl, or pyrrolyl ring. 

Preferred rings when Rio and R14 iu the moiely -NRloRl4 logelher with the 
nitrogen lo which ihey arc attached may fonn a 5 lo 7 mcmbercd ring optionally coniaining 
ai least one additional hclcroatom selected from O, N, or S include, but arc nol limited 10 1- 
imidazolyl. 1-pyrazoIyl, 1-triazolyl, 2-U:iazolyl, l-iclrazolyl, 2-letrazolyl, morpholinyl, 
20 pipcrazinyl, and pyrrolyl. The rcspeciivc rings may be additionally substituted, where 
applicable, on an available nitrogen or carbon by ihe moiely R7 as described herein for 
Foniuila (I). UluMralions of such carbon subsliiuiions includes, but arc nol limiled lo, 
2-(R7)-l-imidazoIyl, 4-(R7)-l-imidazolyl. 5-(R7)-l-imidazolyl, 3-(R7)- 1-pyrazolyl, 

4- (R7)-l-pyrazoIyl, 5-(R7)-l-pyrazoIyl, 4-(R7)-2-iriazolyl, 5-(R7)-2-triazolyl, 
25 4-(R7)-l-triazolyl, 5-(R7)- 1-uiazolyl, 5-(R7)-l-letrazolyl, and 5-(R7)-2-leU^azolyI. 

Ai)|)licablc nitrogen snbsiiiution by R7 includes, but is nol limited lo, l-(R7)-2-leuazolyl, 
2-(R7)-l-teU-azolyl, 4-(R7)-l -pipcrazinyl. Where applicable, the ring may be subslilulcd one 
or more limes by R7. 

Preferred groups for NRiqRM which contain a heterocyclic ring arc 5-(Ri4)-l- 
30 teirazolyl, 2-(Ri4)-l-imidazolyl, 5-(RH)-2-leirazolyl, or 4-(Rl4)-l-piperazinyl. 

Preferred rings for R 13 include (2-, 4- or 5-imidazolyl), (3-, 4- or 5-pyrazolyl), (4- or 

5- lriazolyl( 1,2,3]), (3- or 5-iiiazolyltl,2,4J), (5-leU-azolyl), (2-, 4- or 5-oxazolyl), (3-, 4- or 5- 
isoxazolyl), (3- or 5-oxadiazolyl[ 1.2,4]), (2-oxadiazolyl( 1,3,4]), (2-ihiadiazolyUl,3,4J). (2-, 
4-, or 5-lhiazolyl), (2-, 4-, or 5-oxazolidinyl), (2-, 4-, or 5-lhiazolidinyl), or (2-, 4-, or 

35 5-imidazolidinyl). 

When the R7 group is opdonaily substinilcd by a heterocyclic ring such as 
imidazolyl, pyrazolyl, triazolyi, teirazolyl, or thiazolyl, the heterocyclic ring iiself njay be 
oplionally substituted by R8 either on an available nitrogen or carbon atonj, sucli as 
l-(R8)-2-imidazoIyl. l-(R8)-4-imidazolyl, l-(R8)-5-imidazolyl, l-(R8)-3-pyrazolyl, 
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l-(R8)-4-pynizolyI. l-(R8)-5-pyrazolyl. l-(U8)-4-lriazolyl. or l-(R8)-5-iriazolyl. Where 

ai)j)licable, ilic liiig may be subsliiiiicd one or more times by R8. 

Preferred are tliosc compou.ids of Fomiula (I) wlicrciii Ri is -CH2-cyclopropyl, 

-CII2-C5.6 cycloalkyl. -C4-f, cycloalkyl. lclrahydrofuran-3-yl. (3- or 4-cyclopcntciiyl). 
5 benzyl or -Ci-2 alkyl opilonally subsliiuted by 1 or more fluorines, and -(0112)2-4 OH; R2 is 

ineiliyl or fiuoro-subsiiiuied alkyl, R3 is CN or OCRs; aiid X is YRl- 

Most prefened arc those compounds wherein Ri is -CH2-cyclopropyl. cyclopentyl. 

meiliyl or Cn2H; R3 is CN or C^CIl; X is YR2; Y is oxygen; X2 is oxygen; X3 is iiydrogen; 

and R2 is Cl'2li or mctiiyl. 
10 A preferred subgenus of ihc compounds of Fonnula (I) is the conjpouiids of Formula 

(la) 




["3 

(la) 
wherein: 

Rl is Cn2-cyclopropyl. CII2-C5-6 cycloalkyl, C4-6 cycloalkyl. C7-II 
15 polycycloalkyl, (3- or 4-cyclopentenyl). phenyl. teirahydrofuran-S-yl. benzyl or Cl-2 alkyl 
optionally substituted by 1 or more fluorines, -(CIl2)l-3C(O)O(CH2)0-2CH3, 
-(Cn2)l-3O(CH2)0-2CH3, and -(CH2)2-40I1; 

X is YR2, iialogcn, iiitro, NIM^S. or formyl amine; 

Y is O or S(0)iii'; 

20 m' is 0,1, or 2; 

R2 is -CH3 or -CH2Cn3 optionally substituted by 1 or more halogens; 
R3 is hydrogen, C1-4 alkyl, CIl2NHC(0)C(0)NH2, halo-substituted C1-4 alkyl, CN, 
CH2OR8, C(Z')H. C(0)0R8, C(O)NR8Rl0. or ChCRs; 
Z' is O or NOR8; 

25 Z is CR8R801114. CR8R8OR15. CRsRsSRH. CRsRgSRlS. CR8R8S(0)„i'R7. 

CR8R8NR10R14. CR8R8NS(O)2NRl0Rl4. CR8R8NS(0)2R7, CR8R8NRloC(Y')Rl4. 

CR8R8NRl0C(O)OR7, CR8R8NRloC(Y')NRloRl4. CR8R8NRloC(NCN)NRioRl4. 

CR8R8NRl0C(CR4NO2)NRl0Rl4. CR8R8NRloC(NCN)SRv, 

CR8R8NRl0C(CR4NO2)SR9, CR8R8C(Y')ORi4. CR8R8C(Y*)NRloRl4. 
30 CR8R8C(NRio)NRioRl4. CRsRsCN, CR8R8C(NOR8)Rl4. CR8R8C(NORi4)R8. 

CR8R8NRloC(NRio)SR9. CR8R8NRloC(NRio)NRloRl4. 

CR8R8HRl0C(O)C(O)NRi0Rl4.orCR8R8NRl0C(O)C(O)ORi4; 

X5 is II. 0R8. CN, C(0)0R8 or NRgRs; or Z and X5 together is -CRsRsCO-; 
Y'isOorS; 

35 R7 is -(CR4R5)ijRl2 or C1.6 alkyl wherein the R12 or Ci.o alkyl group is optionally 

substituted one or more times by methyl or ethyl substituted by 1-3 fluorines, -F, -Br, -CI, 

10 
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-NO2. -NRiol^ll. -C(0)R8. -C(0)0R8. -ORs, -CN, -C(0)NRioRl 1. -OC(0)NRloRl l, 
-0C(0)R8, -NRiuC(O)NRl0Rl h -NRloC(0)Rl 1. -NRloC(0)OR9. ■NRloC(0)Rl3. 
-C(NRio)NRioRl 1, -C(NCN)NRIUR1 1. -C(NCN)SR9. -NRloC(NCN)SR9 , 
.NRioC(NCN)NRi()Rll, -NRh)S(0)2R9. -S(OWR9. -NRloC(0)C(0)NRioRl 1. 
5 -NRioC(0)C(0)Rlo. ihiazolyl, iinidazolyl. oxazolyl, pyrazolyl, iriazolyl. or icirazolyl; 
([ is 0, 1. or 2; 

R12 is C3-C7 cycloalkyl. (2-, 3- or 4-pyridyl), (1- or 2-imidazolyl), piperazinyl, 

morplioliiiyl. (2- or 3-lIiienyl). (4- or 5-lluazolyl), or plicnyl; 
Rg is independently sclccicd from hydrogen or R9; 
1(J R9 is C1.4 alkyl optionally subsiilntcd by one to three (luoriiics; 

I RioisORgorRn; 

Rl 1 is hydrogen or C 1.4 alkyl optionally subsliluied by one lo three fluorines; or 
when Rio and Rl i are as NRioRl 1 ihey may logclhcr with the nitrogen fonii n 5 to7 
; mcmbcrcd ring optionally containing at least one additional hcleroaloin selected from O, 
15 " N.orS; 

Rl3 is oxazolidinyl, oxazolyl, thiazolyl, pyrazolyl, uiazolyl, leirazolyl, imidazolyl, 
iinidazoiidinyl, diiazolidinyl, isoxazolyl. oxadiazolyl, or thiadiazolyl, and each of these 
heterocyclic rings is connected through a carbon atom and each may be unsubslituted or 
substituted by one or two C1.2 aiityl groups; 
20 Ri4 is hydrogen or R7; or when Rio and R14 arc as NRiqRH I'ley may together 

with tlic nitrogen form a 5 lo 7 mcmbcrcd ring optionally containing one or more additional 
hctcroatoms selected from O, N,or S; 

R15 is C(0)Ri4, C(0)NR8Rl4, S(0)2NR8Rl4, S(0)2R7; 

provided that: 

25 a) when R12 is N-imidazolyl, N-iriazolyl, N-pyrroiyl. N-piperazinyl, or N- 

morpholinyl, (hcnq is not 1; 

b) when Rl is CF2H or CF3, X is F, OCF2H or OCF3. X5 is II. Z is CH2OR14, and 
Rl4 is C]-7 unsubstituted alkyl, tlien R3 is other than II; 

or the phaiinaceulically acceptable salts thereof. 
30 Preferred conipounds of Fonnula <1) arc: 

methyl 2-[4-cyano-4-(3-cyclopcnlyloxy-4-methoxyphcnyI)cyclohexan-l-yl]acetaie; 

dj-[4-cyano-4-(3-cyclopropylmclhoxy-4-methoxyphenyI)cyclohexan-l-yl]mcthanol; 

cij-[4-cyano-4-(3-cycIopropylmcihoxy-4-methoxyphenyl)cyclohexan-l- 
yljmetiiylaminc; 

35 ci5-|4-cyano-4-(3-cyclopropylmclhoxy-4-mcthoxypiienyl)cyclolicxan-l,l- 
diyljoxirane; 

ci5-[4-cyano-4-(3-cyclopropylmcihoxy-4-mcihoxyphenyl)-l-hydroxycyclohexan- 1- 
yljmethanol; 
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/ra/ij-l4-cyano-4-(3-cyclopropylmctlioxy-4-ineilioxyplicnyl)cyclohcxaii-l.l- 
diyl]oxiraiic; and 

fram-f.4-cya.io-4-(3-cyclopropyl.neil.oxy-4-mcilioxyphc»yl)-l-liydioxycycloliexau- 
l-yl)inctl)aiiul. 

5 : Sonic of the compounds of Formula (I) may exist in both racemic and optically aciive 

forms; some may also exist in distinct diasiercomeric forms. All of Uiese compounds are 
considered to be within the scope of the j^rcscnl invention. Therefore another aspect of tiie 
present uwcniion Is the administration of cilljcr a raccmalc. a single enantiomeric fonn, a 
single diasicrcomciic foiin. or niixliircs thereof. 
10 Definitions 

The lenns "C1.3 alkyl". "C1.4 alkyl". "C1.6 alkyl" or "alkyl" include both straight or 
branched chain radicals of 1 to 10. unless the chain length is limited thereto, including, but 
not limited to methyl, ethyl, n-propyl. isopropyl. n-buiyl. sec-butyl, isobuly I, (cr»-bulyl. and 
the like. "Alkenyl" includes both straight or branched chain radicals of I to 6 carbon lengths, 
1 5 unless the chain length is limited thereto, including but not limited to vinyl, l-propcnyl. 2- 
propenyl. 2-propynyl. or 3-metliyl-2-propenyl. "Cycloalkyl" or "cycloalkyl alkyl" includes 
radicals of 3-7 carbon atoms, such as cyclopropyl, cyclopropyhneUiyl, cyclopenlyl. or 
cyclohexyl. "Aryl" or "aralkyl". unless specified otherwise, means an aromatic ring or ring 
system of 6-10 carbon atoms, such as phenyl, benzyl, phcncthyl, or naphlliyl. Preferably the 
20 aryl is monocyclic, i.e. phenyl, llic alkyl chain is meant to include both straight or branched 
chain radicals of 1 to 4 carbon atoms. "Ileicroaryr means an aromatic ring system 
containing one or more heteroatoms, such as imidazolyl. tiiazolyl, oxazolyl, pyridyl. 
pyrimidyl. pyrazolyl. pyrrolyl. furanyl. or thienyl. "Halo" ujeans chloro, fiuoro. broino. or 
iodo. 

25 By the phrase "inhibiting the production of IL- 1" or "inhibiting the production of 

TNF" means: 

a) a decrease of excessive in vivo lL-1 or TNF levels, respectively, in a human to 
nonnal levels or below normal levels by uihibilion of the in vivo release of IL-1 by all cells, 
including but not liujitcd to monocytes or njacropliages; 
30 b) a down regulation, at the transiational or transcriptional level, of excessive in vivo 

IL-1 or TNF levels, respectively, in a human to nonnal levels or below nonnal levels; or 

c) a down regulation, by inhibition of the direct synthesis of lL-1 or TNF levels as a 
postranslational event. 

By the tenu "TNF mediated disease or disease states" is meant any and all disease 
35 states in which TNF plays a role, either by production of TNF itself, or by TNF causing 
another cytokine to be rclea.scd. such as but not limited to LL- 1 or IL-6. A disease state in 
which IL-l, for instance is a major component, and whose production or action, is 
exacerbated or secrete:: in response to TNF, would therefore be considered a disease state 
' mediated by TNF. As TNF-U (also known as lympholoxin) has clc^se structural homology 
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Willi TNF-a (also known as cachcciin), and since each induces similar biologic responses 
and binds lo die same cellular receptor, bodi 'I'NF-a and TNF-U are inliibited by die 
compounds of die present invention and dius arc herein referred to collectively as "TNF" 
unless spccincally delineated olhenvise. Preferably TNF-a is inliibited. 

"Cytokine" means any secreted polypeptide that affects the functions of cells, and is a 
molecule which modulates interactions between cells in immune, inflammatory, or 
hematopoietic responses. A cytokine includes, but is not limited lo, monokines and 
lymphokines regardless of which cells produce ihcm. For instance, a monokine is generally 
referred to as being produced and secreted by a mononuclear cell, such as a macrophage 
and/or monocyte, but many other cells produce monokines, such as natural killer cells, 
fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone marrow stromal 
cells, epideniial keratinocytes, and B-lym[)hocyies. Lymphokines arc generally rcfcned to as 
being produced by lymphocyte cells. Examples of cytokines for the present invention 
include, but arc not limited to, Interleukin- 1 (lL-1). lnterlcukin-6 (IL-G). lnlerleukin-8 (lL-8), 
Tumor Necrosis Factor-alpha (TNF-a) and Tumor Necrosis Factor-beta (TNF-B). 

The cytokine inhibited by the present invention for use in the trealmeitt of a HIV- 
infected human must be a cytokine which is implicated in (a) the initiation and/or 
mauitcnancc of T cell activation and/or activated T cell-mcdialcd HIV gene exi)ression 
and/or replication, «nnd/or (b) any cylokine-mediated disease associated problem such as 
cacliexia or muscle degeneration. Preferrably, his cytokine is TNF-a. 

The cytokine inhibited by the present invenuon for use in die treatment of a HIV- 
infected human must be a cytokine which is implicated in (a) the initiation and/or 
maintenance of T cell activation and/or activated T cell-mediated HIV gene expression and/or 
replication, and/or (b) any cyiokinc-mediaied disease associated problem such as cachexia or 
muscle degeneration. Preferrably, his cytokine is TNF-tt, 

All of the compounds of Formula (I) are useful in Uie mediod of inhibiting the 
production of TNF, preferably by macrophages, monocytes or macrophages and monocytes, 
in a mammal, including humans, in need dicreof. All of the compounds of Foniiula (1) are 
useful in the method of inhibiting or mediating the enzymatic or catalytic activity of PDE IV 
and in treatment of disease slates mediated thereby. 

METHODS OF PREPARATION: 

Preparing compounds of Formula (I) can be accomijlished by one of skill in die art 
according to the procedures outlined in the Examples, infra. The preparation of any 
remaining compounds of Formula (1) nol described diercin may be prepared by the analogous 
processes disclosed herein which comprise: 

a) for compounds of Formula (1) wherein R3 is other than C(=Z')H and wherein Z is 
CII2COOCM3, reacting a compound of Formula (2) 

13 
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^ X3 (2) 

where Ri represents III as defined in rclalion lu Formula (1) or a group convcrlablc lo Rl 
and X and X3 represent X and X3 as defined in relaiion lo Fonuuia (1) or a group 
convenable lo X or X3 and R3 represents R3 as defined in relation to Formula (I) or a group 
5 convertable lo R3. with a stabilized aceiale anion, such as sodium irimelliylphosphonoacetale 
or lithium ediyl (irimcthylsilyl)aceialc, in a suitable non-reacting solvent, sucii as 1.2- 
diinetlioxyelhane or tctrahydrofuran, followed by reduction of the resulting elhylidene 
! intermediate with, e.g.. hydrogen and a suitable catalyst, lo provide compounds of Formula 
(I) wherein R3 is other llian C(=r)H and wherein Z is CH2COOCH3; prcparaUon of such 
10 , compounds of Fonnula (I) wherein R3 is C(=Z')H proceed in an analogous fashion from tlie 
compound of Fommla (2) wherein =Z is an aldehyde protecting group, such as a 
dimethylaceial or a dioxolane, followed by dcproieciion to the aldehyde and subsequent 
elaboration by standard procedures known to ihose of skill in the art to the remaining 
compounds of Formula (I) wherein Z* is other lhan O. 
15 Saponification of die ester moiety of compounds of Fomiula (1) wherein R3 is other 

than C00R8 and wherein Z is Cn2COOCIl3 with, e.g., potassium hydroxide in methanol, 
provides compounds of Fonnula (1) wherein R3 is oilier than COORg and wherein Z is 
CH2COOII; preparadon of sucli compounds of Fonnula (1) wherein R3 is COORg proceed 
in an analogous fashion from the compound of Fomiula (2) wherein =Z is an aldehyde 
20 protecting group, such as a dimcdiylaceial or a dioxolane, followed by deproleciion to the 
aldehyde and subsequent elaboration by standard procedures known lo those of skill in the 
an to the remaining compounds of Fonnula (I) wherein R3 is COORg. 

Compoinids of Formula (1) wherein R3 is other than C(=Z')H and wherein Z is 
CH2OH may be prepared in a wide variety of ways. For example, with appropriate 
25 manipulation of cerlain chemically sensitive funcuonal groups, conversion of ihe ketone of 
the compounds of Fonnula (2) wherein R i represents Rl as defined in relation to Formula (I) 
or a group convenable to Ri and X and X3 represents X andX3 as defined in relation to 
Fonnula (1) or a group convenable to X or X3 and R3 represents R3 as defined in relation to 
Formula (I) or a group convenable lo R3 and wherein R3 is odier lhan C(=Z)H. to ihc 
30 corresponding olefin by Wiltig, Peterson or other olcfination reactions followed by, e.g.. 
Iiydroboration-oxidalion; preparation of such compounds of Fonnula (1) wherein R3 is 
C(=Z')H proceed in an analogous fashion from tiie compound of Fonnula (2) wherein =Z is 
an aldehyde protecting group, such as a dimethylaceial or a dioxolane. followed by 
dcproieciion to the aldehyde and subscqucni elaboration by standard procedures known to 

M 
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those of skill in the art lo the rc.naining compounds of Fonnula (I) wherein X is oU.er lhau 

Allcmaiively. co.npoiuuls of Fonnula (I) may be obiaincd by homologation of the 
kcto..c of appropriate compounds of Fonnula (2) by. e.g.. ketcne thioacetal fonnat.on. 
5 subsequent hydrolosis to the aldehyde and reduction. Reductive amination with, e.g.. 
ammonium fonnate and sodium cyanoborohydride in an alcoholic solvent, rather than 
reduction of such homologated aldehyde intermediates, provides Uic compounds of Formula 
(I) wherein R3 is other than C(=Z')I1 and Z is CII2NII2; preparation of such compounds of 
Fonnula (1) wherein R3 is C(=Z')II proceed h. an analogous fashion from the hon.ologaled 
10 aldehyde intenncdiates wherein =Z' is an aldehyde protecting group, such as a dimethylacetal 
• or a dioxolanc. followed by dcprotcction to the R3 aldehyde and subscciucnt elaboration by 
standard procedures known to those of skill in the art lo the remaining compounds of 
Formula (1) wherein Z' is other than 0. 

It will be recognized that compounds of Fonnula (I) n«ay exist in two distinct 
1 5 diastereomeric fonns possessing distinct physical and biological properties; such isomers 
may be separated by standard chromatographic metliods. Such isotncrs may be 
independently converted lo other compounds of Fonnula (I) wherein Z is. e.g.. CRsRgORH. 
CR8R80R15. CRgRsNRlsRU. CR8R8NS(0)2NRl3Rl4. CR8R8NS(0)2R7. or 
CR8R8NRl3C(Y')Rl4.by any of the wide variety of O and N alkylaiion or acylation 
20 procedures known to those of skill in the ail. 

For example, wiUi proper manipulation of any chemically sensitive functional groups, 
compounds of Fonnula (I) wherein NR13R14 represent a ring, such as a I - or 2-ten^azolc. 
may be derived from reaction of an appropriate compound of Fonnula (1) whereni Z 
possesses a leaving group,L, as in CR8R8L. and L is a mesylate, losylate, chloride or 
25 bromide, with the appropriate metal salt of HNR13R14. e.g., 5-(Rl4)-teirazole; the 

appropriate compound of FOnnula (I) wherein Z is mesylate, tosylatc, Dr or CI. derived in 
turn from the appropriate compound of Fonnula (1) wherein Z is CRsRsOH. Using similar 
procedures but with the appropriate metal salt of SR14 or SR15. compounds of Formula (I) 
wherein Z is CRgRsSRH or CRsRsSRlS «"ay be prepared. 
30 Compounds of Fonnula (2) may be prepared in turn by the processes described in co- 

pending application USSN 07/862.083 filed 2 April 1992. 

The following examples are provided to illustrate how lo make and use this invention. 
These exaniples are not intended to and should not be viewed as limiting the scope or 
practice of this invention in any way. 
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SYNTHETIC EXAMPLES 
EXAMILE 1 

4-ryano-4-f3-cvclopciUvloxv-4Miiellioxyphcnvlk vclnlicxan-^ 
(Iiucnncd i atc of the Fonnula 2) 

5 la f1-rvclopentvlnxv-4-mcllioxvplienvnacctonitrilc To a soluuon of 3-cyclopeniyloxy- 
4-inelhoxybcnzaldcliydc (20 g. 90.8 ininol) in accloniuilc (100 niL) was added Ihliiuin 
bromide (15 g, 173 mmol) followed by llie dropwise addition of irimelliylsilylcliloride (17.4 
luL, 137 nuuol). After 15 uiin, the reaction mixture was cooled to O^C, 1,1,3,3- 
leiramethyldisiloxaue (26.7 niL. 151 mmol) was added dropwise and the resulting mixture 

10 was allowed to warm to room temperature. After stirring for 3li. Uic mixture was separated 
into two layers. Tlic lower layer was removed, diluted witli methylene chloride atid fillcrcd 
through Cclite. The fillratc was c(»ricentrated under reduced pressure, dissolved in methylene 
chloride and renilercd. The solvent was removed in vacuo to provide a light tan oil. To a 
solution of this crude a-bromo-3-cyclo|)Ciayloxy-4-methoxytolucnc in dimethylforinamidc 

15 (160 mL) under an argon aunosphere was added sodium cyanide (10.1 g, 206 mmol) and the 
resulting mixture was stirred at room temperature for 18h» then poured into cold water (600 
mL) and cxuacled three times with ether. The organic extract was washed three times with 
water, once with brine and was dried (potassium carbonate). The solvent was removed in 
vacuo and the residue was purified by flasii chromatography, elating with 10% ethyl 

20 aceiatc/liexanes, to provide aii off-white solid (17,7 g, 84%): m.p. 32-34^0; an addidonal 
quantity (1.3 g) of slightly impure material also was isolated. 

lb. Dimethvl 4-cvano-4-f3-cvclot)entvloxv>4-mcthoxvphenvnpimclate To a solution of 
(3-cyclopentyloxy-4-melhoxypIienyl)acetoniU'ile (7 g, 30.3 mmol) in aceioniuile (200 mL) 
under an argon atmosphere was added a 40% solution of Triton-B in methanol (1.4 niL, 3.03 

25 unnol) and tlie mixture was heated to reflux. Metliyl acrylate (27 iiiL, 303 mmol) was added 
carefully, the reaction mixture was maintained at reflux for 5h and tlicn cooled, llic mixture 
was diluted with ether, was washed once wiili IN hydrochloric acid and once with brine, was 
dried (magnesium sulfate) and the solvent was removed in vacuo. Tlic solid residue was 
triturated witli 5% clhanol/liexane to provide a white solid (9 g, 74%): m.p. 81-82°C; and 

30 additional 1.1 g (9%) was also obtained, from tlie filtrate. 

Analysis Calc. for C22H29N06: C 65.49, H 7.25, N 3.47; found: C 65.47, H 7.1 1, N 3.49. 
Ic, 2-Carbomcthoxv-4-cvano-4-f3-cvclopcntvloxv-4-mcthoxyphcnvncvclohexan-l-onc 
To a solution of dimethyl 4-cyano-4-(3-cyclopentyloxy-4-mcthoxyphenyl)pimeIaie (5.9 g, 
14.6 mmol) in dry 1,2-dimethoxyethanc (120 mL) under an argon atmosphere was added 

35 sodium hydride (80% suspension in mineral oil, 1.05 g. 43.8 mmol). The mixture was heated 
to reflux for 4.5h, then was cooled to room icnipcrature and was stirred for 16h. Water was 
added and the reaction mixture was partitioned between ether and acidic water. The organic 
■ extract was dried (niagiicsiuni sulfate) and llie solvent was removed in vacuo. 'Die residue 
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was purified by flash chrojimtograpliy. eluiiiig wiih 3:1 licxancs/cUiyl acciaie, lo provide a 
wimefoam (4.9 g. 93%). 

Analysis Calc. for Cl9H23N03 l/'n i20: C 67.09. H 6.84, N 3.72; found: C 66.92. II 6.61. N 
3.74. 

5 Id. 4-r yann-4-r3-cvcloppiiivlnxv-4-nietii()xvplicnvn(:vclol<exan- l-^pnc A mixture of 2- 
carbonicllioxy-4-cyano-4-(3-cyclopciityloxy-4-iiielhoxypheuyl)cycloliexaii-l-oiie (0.80 g. 
2.15 iiiinol), diniclliyl sulfoxide (16 mL), water (1 niL) and sodium chloride (0.8 g) under an 
argon aunosplicre was heated at 140-145OC for 5h. The reaction mixture was cooled and 
conccniraicd. The residue was purified by Hash chroiiiatography, clutiiig willi 3:1 

10 iiexanes/clhyl acetate, to provide a yellow solid. Trituration with liexanes/ethyl acetate 
yielded a white solid (0.52 g, 77%): in.p. 1 1 1-1 12"C. 

Analysis Calc. for C19H23NO3: C 72.82, 11 7.40, N 4.47; found: C 72.72. II 7.39, N 4.48. 

IZXAMPLE 2 

15 Meihvl 2-l4-cvano-4-(3-cvclpropvliucilioxv-4-m clhoxvphcnvncvclQllCXaii-l-vllqcctat(; 
3a. Metlivl4-cva "n-4.f3-cvcl propvlinethoxv-4-methoxvnheiivncvcloliCXan-l-vliO gpe 
acetate A solution of mcihydicthylphosphonalc (1.2 niL, 6.68 iiimol) in ethylene glycol 
dimethyl ether (10 mL) was treated with solid sodium hydride (0.22 g. 7.3 mmol, 80% 
dispersion in mineral oil) at room temperature under an argon atmosphere. After stiiTing for 

20 1 .5h, a solution of 4-cyano-4-(3-cyclopropyhnctiioxy-4-mcthoxyphenyl)cyclohcxanone ( 1 .0 
g, 3.34 mmol) was added and the mixture was allowed to stir for an additional 31i. lite 
reaction mixture was partitioned between methylene chloride and water, was extracted twice, 
was dried (potassium carbonate) and was evaporated lo an oil. Purification by flash column 
chroniatogra|)hy, eluting with 2: 1 hexanes/ethyl acetate, provided an oil (0.48 g, 40%). 

25 Analysis Calc. for C21H25NO4 I/8 II2O: C 70.51. II 7.12. N 3.92; found: C 70.36. H 7.01. 
N 3.89. 

3b. Methvl 2-f4-cvatio-4-(3-cvclpropvhnctlioxv-4-tiiethoxvplienvncvcloliexan-l - 
yllacctatc A solution of methyl 4-cyano-4-(3-cyclpropylmcthoxy-4- 
inclhoxyphenyl)cyclohexan-l-ylidine acetate (0.19 g, 0.52 mmol) in methanol (10 mL) was 
30 hydrogenatcd with 10% palladium on qarbon at 50 psi for 3h. The reaction mixture was 
filtered through Celite, was washed witii methylene chloride and was evaporated. 
Purification by flash column clironmlograpliy, eluling with 3:1 licxancs/clhyl acetate, 
provided an oil (0. 1 6 g, 86%). 

Analysis Calc. for C21H27NO4: C 70.56. II 7.61, N 3.92; found: C 70.49. II 7.65. N 3.88. 

35 

EXAMPLE 3 

c/j-[4-Cvano-4-f3-cvclouropyhnethoxv-4-mclhoxvphcnvl)cvcloiiexan-l-vllmethanol 
A suspension of methyl 2-14-cyano-4-(3-cycl()pcntyloxy-4- 
: ineilioxyphcnyl)cycIohexaii-l-yljacctalc (0.1 8 g. 0.52 mmol) in ether (2.0 mL) with 

17 
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inelhanol (0.025 niL) and lilliium borotiydride (0.02 g, 0.78 iiunol) was stirred oveniiglil at 
room temperature under an argon aimosphcrc. 'Ilic reaction mixture was partitioned between 
mclliylenc chloride and acidic water, was extracted tlaee limes, was dried (magnesium 
sulfate) and was evaporated. Purification by Hash column chromatography, cluting with 1:1 
5 hcxanes/elhyl acetate, provided a white solid (0.1 g, 58.5%): m.p, 119-120°C, 

Analysis Calc. for C19U25NO3: C 72.35, II 7.99. N 4.44; found: C 7 1.96, II 7.90, N 4.33. 

EXA^4I^LE4 

c/ 5-[4-Cvano-4-f3-cvcloprQpylmcthQxv-4-niethoxvphenyncvclohcxan-l-vlhiicthvlaininc 
1 0 A solution of c/5-[4-cyano-4-(3-cycIopropylmeUioxy-4-melhoxypiienyI)cycIohexan- 

l-yl]nicUianol (0.05 g, 0.16 mmol) in leuahydrofuran (1.2 mL) under an argon aimosphcrc 
was ueaicd with iriphenylphosphinc (0.04 g, 0.16 mmol). phthalimide (0.02 g. 0.16 nnnoi) 
and then diethylazodicarboxylate (0.03 mL, 0.16 mmol) was added drop wise. The reaction 
J flask was covered with foil and the mixture was stirred at room temperature for 30h. The 
15 solvent was evaporated and the residue was purilicd by flash colurini chromatography, 

eluting Willi 2:1 hcxanes/cihyl acetate, to provide the phthalimide (0.06 g, 89.7%), which was 
dissolved in clhanol (0.5 iiiL) under an argon atmosphere and refluxed with hydrazine 
hydrate (0.08 niL, 0.15 mmol) for 3h. llic reaction was cooled, the precipitate was removed 
by filtration, the filtrate was applied to a silica column and the product was eluted with 95:5 
20 chlorofomi/meihanol to provide an oil (0.3 g, 60%). 

Analysis Calc. for Ci9H26N203 i/4 II2O: C 71.55, H 8.37, N 8.78; found: C 71.47, 11 
8.21, N 8.67. 

EXAMPLE 5 

nj-r4-Cvano-4-f3-cvclo propvlnicthoxv-4Mnctlioxvplienvncvclohexan'l-vnmetlivleneoxide 
25 To a mixture of 80% sodium hydride in mineral oil (0.06 g, 2.00 nunol) and 

irimelJiylsulfonium iodide (0.4 Ig, 2.00 mmol) at room temperature under an argon 
atmosphere was added dropwise dimethylsulfoxide (4 mL) and the reaction mixture was 
stured for 0.5h. A solution of 4-cyano-4-(3-cyclopropylmelhoxy-4- 
mcthoxyphenyl)cyclohexan-I-one (0.50 g, 1.67 mmol) in dimctliylsulfoxide (2 mL) was 
30 added and stirring was continued for 45 iiiin. llic reaction mixture was quenched with 
saturated ammonium chloride, was partitioned between ethyl acetate and water, was dried 
(magnesium sulfate) and the solvent was removed in vacuo. Tlie residue was purified by 
Hash chromatography, cluiing with 3:7 ethyl acetate/hexanes, to provide a white solid (0.28 
g, 53%): m.p, 90-9 FC. 

35 Analysis Calc. for C19H23NO3 I/4 II2O: C71.79. II 7.45, N 4.41; found: C 71.97, 117.33, 
N 4.36. 

A small amount of the rrfl/i5-isomcr (0.09 g. 17%) was also isolated. 
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EXAMPLE 6 

rf;TfM,r-Ya„o.4. n.nvcl()t ^m pvl.nrilinxv-4MndlinxvnliCiwlVl -ll Y <lrn?cvcvclglipxan-|- 

yllmclhaiiol 

A inixiurc of c/j-[4-cyano-4-(3-cyclopropylinctl.oxy-4-incllioxyphe.iyl)cyclohexan- 1- 
5 yljmclhylcncoxidc (0.14 g. 0.45 minol) and potassium hydroxide (0.02 g. 0.36 inrnol) iii 
85:15 dimcthylsulfoxide/waicr (14 inL) imder an argon aimosphcre was healed ai 100- 1 10"C 
for 1.5h. was cooled, was diluted with water and was extracted three times widi ethyl acetate. 
The organic extract was washed four times with water, once with brine, was dried 
(magnesium sulfate) and was evaporated. Purification by flash chromatograpliy, eluling with 
10 2% methanol/dichloromethanc. provided the cij-isomer as a white solid (0.09 g. 60%): ni.p. 
48-50OC . . 

■ Analysis Calc. for C19H25N04-1/8 H20: C 68.39. II 7.63. N 4.20; found: C 68.23. H 7.59. 
N4.13. 

15 EXAMPLE 7 

f,Ylf ,c-(4.rvaiio-4.(^-rvrlnprn»vl .nott,nxv.4-tnethnxVI)henvn-l-pVcl9hg?can-l - 

yl]nip.thvlencoxide 

To a mixture of 80% sodium hydride in mineral oil (0.33 g. 1 1 mmol) and 
trimcthylsulfoxonium iodide (1.69 g. 7.67 mmol) at room temperature under an argon 

20 atmosphere was added dropwisc dimethylsulfoxide (12 mL) and the reaction mixture was 
stirred for 30 min. A solution of 4-cyano-4-(3-cyclopropy lmethoxy-3-methoxyphenyl) 
-cycloliexan- 1 -one (2.00 g. 6.68 mmol) in dimethylsulfoxide (5 mL) was added and stirring 
was continued for 30 min. Tiie reaction mixture was (luenclicd with saturated annnoiiium 
chloride, was partitioned between ethyl acetate and water, was dried (magnesium sulfate) and 

25 the solvent was removed in vacuo . The residue was purified by Hash chromatography, 
cluiiiig wiUi 1:3 ethyl acctatc/licxancs. to provide a coloriess oil (1.42 g, 68%). 
Analysis Calc. for C19II23NO3 H2O: C 68.86. II 7.30. N 4.23; found: C 69.22. H 7.1 1. N 
4.17. Starting material was also recovered (0.6 g, 30%). 



30 - EXAMPLE 8 

frn,| ^-f4.rvann-4-f ^-nvcln pronylmplhnxv-4-n i<-tlinxv pheiivn-l-hvdrdxvcvclohexaii-l - 

ylliiiethanol 

A mixture of rranj-[4-cyano-4-(3-cyclopropylmeihoxy:4-methoxyphenyl)- 
cyclohcxaii- l-yl]n.cthylcncoxidc (1.31 g. 4.18 mmol) and potassium hydroxide (0.14 g. 2.5 
35 mmol) in 85:15 dimcthylsulfoxidc/watcr (140 mL) under an argon aunosplierc was heated at 
100-1 lOOC for lit. was cooled, was diluted witit water and was extracted three tunes with 
clhyl acetate. The organic extract was washed five limes willi water, was diicd (magnesium 
sitlfate) and was evaporated. Purification by Hasli chromatography, eludng wiUi 3.5:96.5 
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ineihanol/dicliloroineihaiie, provided llic rra/^-isoiiicr as a sticky while solid: in.p. 38-42^0 
(0.96 g, 69%). 

Analysis Calc. for C19H25NO4: C 68.86, H 7.60, N 4.23; found: C 68.96, 117.62. N 4.03. 

5 METHODS OFTREATMEN'r 

In order 10 use a compound of Fonnula (I) or a pliannaceutically acceptable salt 
thereof may be used neat though a preferred technique is to present them with a 
carrier/diluent accordance with standard phannaccutical practice. Any formulation 
compatible with the chosen method of delivery nnd the stafilily of the compound may be 

10 used. One skilled in the arc will be able to select and prepare an acceptable fonnulation in 
accordance witli standard ]}ractices in the field of the fomiulary arts. 

The compounds of Fonnula (I) or may be administered orally (when active by this 
route), oral, intravenous, intraperitoneal, and intramuscular administration, topically, 
parenterally, or by inhalation in conventional dosage forms prepared by combining such 

15 agent with standard pharmaceutical carriers accotding to conventional procedures in an 
amount sufficient to produce the desired therapeutic activity. 

The amount of a compound of Formula (1) required for therapeutic effect on topical 
administration will, of course, vary with the compound chosen, the nature and severity of the 
condition and the animal undergoing treatment, and is ultimately at the discretion of the 

20 physician. 

The daily dosage regimen for oral administration is suitably about .001 mg/kg to 
lOOmg/kg, preferably 0.01 ntg/Kg to 40 mg/Kg, of a compound of Formula (I) or a 
pliarmaceutically acceptable salt lliereof calculated as the free base. The active ingredient 
may be administered from 1 to 6 times a day, sufficient to exhibit activity. 

25 

U'l ILH Y EXAMPLES 
EXAMl^LE A 

hihibitorv effect of compounds of Fomiula (1) on in vitro TNF production bv human 

monocytes 

30 The inhibitory effect of compounds of Fomiula (I) on in vitro TNF production by 

liuman monocytes may be detennined by the piDtocol as described in Badger et al., EPO 
publisiied Application 0 411 754 A2, February 6. 1991, and in llanna, WO 90/15534, 
December 27, 1990. 

35 EXAMPLE B 

Two models of endotoxic shock have been utilized lo determine in vivo TNF activity 
,for tlic compounds of Fonnula (I). The protocol used in these models is described in Badger 
ei al„ EPO published Application 0 41 1 754 A2. February 6, 1991, and in Hanna, WO 
90/15534, December 27, 1990. 

20 
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Tlic cxcmplined coini)ounds lierein dcinonsiraied a posilivc in vivo response in 
reducing scniin levels of TNF induced by llic injection of endotoxin. 

EXAMPLE C 

5 . Isolation of PDE Isozymes 

'I hc phosphodiesterase inhibitory activity and selectivity of the compounds of 
Formula (I) can be determined using a battery of five distinct PDE isozymes. The tissues 
used as sources of the different isozymes arc as follows: 1) PDE lb, porcine aorta; 2) PDE Ic. 
guinea-pig hcnii; 3) PDE HI, guinea-pig hcati; A) PDE IV, human monocyte; and 5) PDE V 

10 (also called "la"), canine irachealis. PDEs la, lb, Ic and lU are pardally purified using 

standard chromatographic techniques [Torphy and CiesHnski. Mol. Phannacol.. 37:206-214, 
1990]. PDE IV is purified lo kinetic homogeneity by the sequential use of anion-exchange 
followed by heparin-Sepharose chromatography [Torphy et aL, J. Biol. Chem., 267:1798- 
1804. 1992]. 

15 Phosphodiesterase activity is assayed as described in the protocol of Torphy and 

Cieslinski, Mol. PhannacoL, 37:206-214, 1990. Positive ICso's in the nanomolar lo ^lM 
range for compounds of the workings examples described iiercin for Formula (I) have been 
demonstrated. 

20 EXAMPLE D 

The ability of selected PDE IV inhibitors to increase cAMP accumulation in intact 
tissues is assessed using U-937 cells, a human monocyte cell line that lias been shown to 
contain a large amount of PDE IV. To assess llie activity of PDE IV inhibition in intact cells, 
nondiffcrentialcd U-937 cells (approximately 10^ cells/reaction tube) were incubated with 

25 various concentrations (O.Ol-lOOO \xM) of PDE inhibitors for one minute and IjlM 

prostaglandin E2 for an additional four minutes. Five minutes after initiating the reaction, 
cells were lysed by llie addition of 17.5% perchloric acid, the pH was neutralized by the 
addition of IM potassium carbonate and cAMP content was assessed by RIA. ,A general 
protocol for this assay is described in Drooker ct aL, Radioiminunassay of cyclic AMP and 

30 cyclic GMP., Adv. Cyclic Nucleotide Res., 10:1-33, 1979. The compounds of the working 
examples as described lierein for Fonnula (I) have demonstrated a positive EC50S in the ^M 

range in the above assay. 

No toxic effects arc cx|)ected when these compounds arc administered in accordance 
; with die present invention. 
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What is claimed is 

1. A compound of Fomiula (1) 




wherein: 

5 Ri is -(CR4R5)nC(0)0(CR4R5).nR6. -(CR4R5)iiC(0)NR4(CR4R5)niR6. 

-(CR4R5)„0(CR4R5)mR6. or -(CR4R5)rR6 wherein the alkyl moieties may be optionally 
' substituted willi one or more halogens; 
m is 0 to 2; 
n is 1 to 4; 
U) risltoG; 

R4 and R5 are independently selected from hydrogen or 01-2 alkyl; 
R6 is hydrogen, mcUiyl. hydroxyl. aryl. halo substituted aryl. aryloxyCi-3 alkyl, halo 
substituted aryloxyCi-3 alkyl, indanyl, indenyl. C7-II polycycloalkyl. tetrahydrofuranyl. 
furanyl. tetrahydropyranyl. pyranyl. tctrahydrothienyl, thlenyl. letraliydrotluopyranyl, 
15 thiopyranyl. C3-6 cycloalkyl. or a C4-G cycloalkyl containing one or two unsaturated bonds, 
wherein the cycloalkyl and heterocyclic moieties may be opUonally subsdiuted by 1 to 3 
methyl groups or one ediyl group; 
provided that: 

a) when R6 is hydroxyl, then m is 2; or 
20 b) when R6 is hydroxyl. then r is 2 to 6; or 

c) when R6 is 2-tetfahydropyianyi. 2-tctrahydroUiiopyranyl, 2-tetrahydrofuranyl, or 

2-tetrahydrothienyl, llien ni is 1 or 2; or 

d) when R6 is 2-tetraliydropyranyl, 2-tetrahydrothiopyraiiyl, 2-tetiahydroruranyl, or 

2-tetrahydrothicnyl, then r is 1 to 6; 
25 c) when n is 1 and m is 0, then Rfi is otiicr than H in -(CR4R5)nO(CR4R5)inR6; 

X is YR2, halogen, nitro. NR4R5. or fonnyl amine; 

Y is O or S(0)m'; 

m' is 0, 1, or 2; 

X2 is O or NRg; 
30 X3 is hydrogen or X; 

R2 is independently selected from -Cri3 or-CH2CH3 opuonally substituted by 1 or 

niorc halogens; 
s is 0 to 4; 
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R3 is hydrogen, halogen, C1-4 alkyl. CH2NI1C(0)C(0)NH2, lialo-subsiiluled CiM 
alkyl, -CH=CR8'K8*. cyclopropyl optionally substituted by RS", CN, ORg, CH2OR8, 
NRsRlo, CII2NR8R10, C(Z')H, C(0)0R8, C(0)NR8RlO, or CsCRs'; 

Z- is O, NR9, N0R8, NCN. C(-CN)2. CRgCN, CR8NO2. CR8C(0)OR8, 
5 CR8C(0)NR8R8. C(-CN)N02. C(-CN)C(0)0R9, or C(-CN)C(0)NR8R8 : 

Z is CR8R8OR14. CR8R8OR15, CR8R8SR14, CRsRsSRlS. CR8R8S(0),„'R7, 
CR8R8NR10R14. CR8R8NRioS(0)2NRioRl4, CR8R8NRl0S(O)2R7, 
CR8R8NRloC(Y')Rl4. CR8R8NRioC(0)OR7. CR8R8NRioC(Y')NRioRl4. 
CR8R8NRioC(NCN)NRioR|4.CR8R8NRloC(CR4N02)NRioRl4. 
10 CR8R8NRioC(NCN)SR9.CR8R8NRioC(CR4N02)SR9.CR8R8C(0)ORi4. 

CR8R8C(Y')NRioRl4, CR8R8C(NRio)NRioRl4. CRsRsCN, CRsRsdclrazolyl), 
CRgRgOmiilazolyl), CRsRgOmldazolidliiyl), CR8R8(pyraiolyl), CRgRsOlnazolyl), 
CRgRgdIiiazolidiiiyl), CR8R8(oxazolyl), CR8R8(oxazolidiiiyl), CR8R8(liiazolyl), 
CRgRgOsoxazoIyl), CR8R8(oxadiazolyl), CR8R8(UiiadiazolyI). CR8R8(inorpUoliiiyl), 
15 CR8R8(pjpcridinyl), CR8R8(pipcraziiiyl), CR8R8(pynolyl), CR8R8C(NOR8)Ri4. 
CR8R8C(NORi4)R8. CR8R8NRioC(NRio)SR9. CR8R8NRloC(NRio)NRioRl4. 
CRBRgNR ioC(0)C(0)NR 1 qR 1 4. or CR8R8NR loC(0)C(0)ORi4; 

X5 is I I. 0R8. CN. C(0)R8. C(0)0R8. C(0)NR8R8. or NR8R8; or Z and X5 
together is -CRgRBO-; 
20 Y'isOorS; 

R7 is -(CR4R5)qRi2 or Cj.g alkyl wherein ilie R12 or C\.^ alkyl group is optionally 
substituted one or more times by C1.2 alkyl optionally substituted by one lo three fluorines, 
-F. -Br. -CI, -NO2. -NRioRi 1, -C(0)R8, -C(0)0R8. -0R8. -CN. -C(0)NRioRll. 
-OC(0)NRioRll. -OC(0)R8. -NRioC(0)NRioRll. -NRioC(0)Ri 1, -NRloC(0)OR9. 
25 -NRloCCORn. -C(NRio)NRioRi 1, -C(NCN)NRioRll, -C(NCN)SR9. 
-NRl0C(NCN)SR9 , -NRioC(NCN)NRioRll. -NRioS(0)2R9. -S(0)„,'R9, 
-NRioC(0)C(0)NRioRll. -NRioC(0)C(0)Rio. Uiiazolyl, iiiiidazolyl, oxazolyl, pyrazoiyl. 
Iriazolyl. or ictrazolyl; 

q is 0. 1, or 2; 

30 R12 Is C3.7 cycloalkyi, (2-, 3- or 4-pyridyl), pyriiiiidyl, pyrazoiyl, (1- or 2- 

imidazolyl). thiazolyl. iriazolyl, pyrrolyl, piperazinyl, piperidinyl, morpholinyl, furanyl. (2- 
or 3-lhicnyl). (4- or 5-thiazolyl), quinolinyl, naplidiyl. or phenyl; 
RB is independently selected from hydrogen or R9; 
R8' is R8 or fluorine; 
'5 R9 is C1.4 alkyl optionally substituted by one lo three fluorines; 

RlOis 0R8 orRii; 

Rl 1 is hydrogen, or C1.4 alkyl o|)iionally substituted by one to three fluorines; or 
when Rio and Ri 1 are as NRioRl 1 they may together with the nitrogen fonn a 5 to 7 
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inembered ring optionally coiuaining at least one additional lieteroatom selected from O, 
N.orS; 

Rl3 is oxazolidinyl, oxazolyl, thiazolyl, pyrazolyl, iriazolyl, leirazolyl, iniidazolyl, 
iniidazolidinyl, tliiazolidiiiyl, isoxazolyl, oxadiazolyl, or thiadiazolyU and each of these 
5 heterocyclic rings is connected tlirougii a carbon atom and each may be unsubstiluted or 
substituted by one or two C[^2 ^Ikyl groups; 

Rl4 is hydrogen or R7; or when RiQ and R14 are as NR10R14 they may together 
with tlie nitrogen form a 5 to 7 inembered ring optionally containing one or more additional 
hcicroatoms selected from O, N,or S; 
10 Ri5 is C(0)Ri4, C(0)NR8Rl4, S(0)2NR8Rl4. S(0)2R7; 

provided that: 

0 when R12 is N-pyrazoIyl, N-imidazolyl, N-lriazolyl. N-pyrrolyl, N-piperazinyl, N- 
piperidinyl, or N-morpholinyl, then q is not 1; 

g) wlicn X2R1 is OCF2H or OCF3, X is F, 0CF2li or OCF3, X3 is II, s is zero, X5 
15 is H, Z is CH2OR14, and R14 is C1.7 unsubstiluted alkyl, then R3 is other lljan H; 
or a phannaceuiically acceptable salt thereof. 
2. A compound according to claim 1 which is: 

methyl 2-[4-cyano-4-(3-cyclopcnlyloxy-4-mclhoxyplienyl)cyclohexan- 1 -y 1 jacelate; 
cij-[4-cyaiio-4-(3-cyclopropylmelhoxy-4Mnethoxyphenyl)cyclohexaii-l-yljiiieihanol; 
20 ciJ-[4-cyano-4"(3-cyclopropylmcthoxy-4-mcllioxyphenyl)cyclolicxan-l- 
yljraethylamine; 

c/j-[4-cyano-4-(3-cyclopropylmcihoxy-4-melhoxyphenyl)cyclohexaji-l,i- 
diyl]oxiranc; 

ci.r-[4-cyano-4-(3-cyclopropylniethoxy-4-meliioxyphenyl)-l-hydroxycyclohexan-l- 
25 yljmetiianol; 

rrmiJ-[4-cyano-4-(3-cyclopropylmelhoxy-4-metlioxyphenyl)cyclohexan-l,l- 
diyljoxirane; or 

frfl/ij-[4-cyano-4-(3-cyclopropylmcthoxy-4-methoxyphenyl)-l-hydroxycyclohexan- 
l-yl]meihanol. 

30 3. A phamiaceulical composition comprising a compound of Fonnula (I) 

according to claim 1 and a phannaceutically acceptable excipient. 

4. A method for treating an allergic or inflammatory state which method 
comprises administering 10 a subject in need thereof an effective amount of a compound of 
Formula (I) according to claim 1 alone or in combinauon willi a pharmaceutically acceptable 

35 excipient. 
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wi. ruin,. I .nd 3-4 (each In part), wherein ihe compound conuins none of U.e group. 1-16 'bove and wi.ertm ll.e 
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Tl.e application lack, uni.y of Invention under PCT Rule 13. 1-13.4 .ince d.e cyclohexyl phenyl group is not 
seen U) bo a lecnlcal felure which derines over Uie prior art. 
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